A replication-competent chimera of plant and animal viruses.
Human, animal, fungal, and plant viruses encode papain-like proteinases that function in polyprotein processing, RNA synthesis, and virus-host interactions. To compare the functional profiles of diverse papain-like proteinases, we replaced a proteinase gene of the beet yellows virus (BYV) with those derived from equine arteritis virus (EAV), foot-and-mouth disease virus (FMDV), and the fungal virus CHV1. We found that, although each of the foreign proteinases efficiently processed the viral polyprotein, only the EAV proteinase supported vigorous replication of the chimeric BYV in plant protoplasts. This result demonstrated that the proteinases of BYV and EAV, but not FMDV or CHV1, provide a function that is critical for genome replication and that is separable from polyprotein processing. Further characterization of the BYV-EAV chimera revealed that BYV proteinase is also required for virus invasion and cell-to-cell movement. Thus, the same viral protein can combine both replication-related functions shared by plant and animal viruses and specialized functions in virus-host interactions.